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Summary

This note describes tests made to determine the ef-
fect of fillets between wings and fuselage on the drag
and propulsive efficliency of a high-wing cabin monoplane.
Thie tests wore made in the Twenty-Foot Propeller Research
Tunnel of the Nabtional Advisory Commltteo for Asronautics.
It was found thet at 100 m,p.h,, tho drag was roduced 2.0
pounds by the use of fillots of 6-~inch radius and 5,1
pounds by the use of £fillots of 1l2~inch radius. Thoro is
a smgll increase in propulsive efficliency due Hto the use
of the larger fillets,

Introduction

On Hay 15, 1928, at the Third Annual Engineering Re-
search Conference at Langley Fileld, Virginia, it was sug-
gested by ilir. Gharles Ward Hall that, in connection with
a gencral invostigation of mutual interferenco of airplanc
parteg, tho offoct of fillots botwoon wings and fusslagos
bo detorminced. Tho presont tests woro made on a cabiln
typo monoplane which had beon mountod in the Propellsr Ro-
soarch Tunncl for cowling toests in comncction with anothor
resesrch, Tne effect of the fillets on the drag and pro-
pulsive efficiency was determined. The %tests should be
regarded as preliminary and the results applicable only to
this particular airplane type.

T e st s

The Propeller Research Tunnel, which is of the open—
throat type, 20 ft, in diameter, and capable of producinag
an air specd of 110 m,pehy is fully described in reforence
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The airplane used was of the cabin type high-wing
monoplane with stub wing. The wing, having a Gotitingen
398 profile, was of 7 f£ft. chord and 16 £ft. span. The
chord of the wing was set parallel to the thrust line of
the airplane, which in turn was parallel to the air strsam.
Figure 1 is a view of the set-up with no fillets, Fillets
cf 6~inch and 12-inch radius were made to fair the lower
surface of the wiang into the fuselage. These are shown in
Figures 2, 3 and 4,

With the propeller removed, drag tests of the airplane
with and without fillets were made. Aftsr sach of these
tests the propeller was replaced and a power test was made
in order to determine the propulsive efficiency. The pro-
peller used in these tests was made in accordance with Navy
drawing No. 4412 (reference 2), and was of the aluminum
alloy adjustable pitch type, 9 ft. in diameter. The Dblade
angle was set to 15° at the 42-inch radius,

Results and Discussion

Figure 5 shows curves of the observed drag readings
(including the drag of the supports) plotted ageinst dy-
namic pressure. This figure also shows the approximate
support drag which has been determined from previous tests.
As may be seen on the curves, there is a variation in the
value of D/q with velocity which indicates the existence
of scale effect. The data taken at 100 m.p.h. Wore aver-
aged and are tabulated Dbelow.

Avyerage Total drag jReduction { Equivalent
4144 D/q at D 1be., in drag, | flat plate
Condition 100 n.peh.l g equiv. %o 1b. area
100 m.p.hk, sg.ft.
With no
fillets 10,90 - 279 - 8,72
With 6-inch
fillets 10.82 277 2 8.65
With 12~inch
fillets 10.70 273.9 5,1 8,55
Yhere D total drag in pounds

dynamlic pressure in 1b. per sg.ft. =
1 2
50 V.

Q
| |
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It may be seen that with a nigh«wing cabin monoplane
of tnis ftype, assuming it to have a jotal drag of 300 1lb.
at 100 mepehes the total drag counld be reduced by 2 pounds
or about .7 per cent. by the use of 5-inch fillets, and 5.1
pounds or 1.7 per cent by the use of 12-inch fillets,

Figures 6, 7 and 8 are curves showing propulsive
characteristics obtained with the different f£illets in
nlace, and Figure 9 shows the curves of the three condi-
tions superimposed for comparison, From these curves it
appears that there is an increase in efficiency of about
1l per cent due to the use of 12-inch fillets,

The percentage reduction in drag and the increase in
propulsive efficiency, due to the use of flllets, appsears
small; but as airplane design progresses, and the total
drag i8 reduced, the use of fillets may become more impor-
tant,.
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